Skeletal tuberculosis is now uncommon in developed countries.
Introduction
Skeletal tuberculosis is uncommon in developed countries. Because its incidence has increased with the recent re-emergence of tuberculosis along with the HIV/AIDS pandemic, physicians are increasingly likely to be confronted with this disease and the considerable diagnostic problems it may pose.
HIV infection is the single most important risk factor for the reactivation of latent tuberculosis or the progression of active disease [1] . Thus, tuberculosis -including extrapulmonary forms, which are more common in the HIV-infected -must be included in the differential diagnosis of a wide spectrum of disease manifestations in patients with advanced HIV infection [2] [3] [4] .
Globally, 1-3% of patients with active tuberculosis are thought to have osteoarticular manifestations [5] .
Indeed, bone and/or joint were the third most common site of extrapulmonary tuberculosis (after pleura and lymph nodes) in the latest survey in the U.S. [6] . Manifestations of skeletal tuberculosis may closely resemble other diseases. A high index of suspicion is therefore needed to establish the correct diagnosis. In immunocompromised patients -particularly in the HIV-infectedwho present with subacute or chronic articular pain refractory to conventional treatment, osteoarticular tuberculosis should be included in the differential diagnosis.
Case Description
A 48-year-old HIV-positive man was admitted to the hospital because of fever and confusion that had started a few days earlier. There were no focal neurological deficits or neck stiffness. He was tachypneic, but auscultation of the lungs was unremarkable and arterial blood gases were normal. Inspection revealed a non-tender swelling of the left knee. The white blood cell count was 9.3 G/l and his CD4+ cell count was 7 per microliter. The chest X-ray showed micronodular infiltrates suggestive of miliary tuberculosis (Figure 1) . A lumbar puncture revealed pleocytosis, low glucose, and elevated protein and lactate levels. An MRI scan of the head showed vasculitis of the basal cerebral arteries and several ischemic brain lesions ( Figure 2 ). Antituberculous treatment with a four-drug regimen was started on the day of admission.
The patient had been known to be HIV-seropositive since 1987. Under antiretroviral combination therapy, his viral load had been undetectable for years. His CD4+ cell count, however, failed to increase above 100 per microliter and he had been on trimethoprim/sulfamethoxazole (TMP/SMX) prophylaxis since 1988. In 2001, after a minor trauma, he began to suffer from recurrent effusions of the left knee that were thought to be due to meniscal lesions. Two arthroscopies with partial meniscectomy were performed in 2001 and 2002 without success. No microbiological or histopathological examinations were done at that time. A subsequent radiograph showed narrowing of the joint space and a cortical erosion along the lateral femur condyle, suggestive of chronic osteoarthritis ( Figure 3 ). In June 2003, 9 months before admission, total left knee arthroplasty was performed.
Three months before admission, he presented to the outpatient clinic with a painless swelling of the left knee. There was no joint effusion, but an indurated soft-tissue mass measuring 5 · 10 cm extended proximally from the knee along the medial aspect of the thigh. The range of motion of the knee joint was reduced. CRP was 54 mg/l. Aspiration of the mass did not grow any bacteria during 5 days of cultivation (under TMP/SMX). Cultures for mycobacteria were not done. A conventional radiograph showed an enlarging cortical erosion of the femur next to the knee prosthesis ( Figure 3 ). An MRI scan of the knee also revealed a polycyclic mass spreading along the femur and inflammation of the femoral medulla ( Figure 4 ). TMP/SMX was stopped to obtain meaningful bacteriology results from a planned biopsy of the mass. However, biopsy could not be performed until the day the patient presented to the emergency room.
All samples taken at the time of admission (of the mass in the left thigh, the patella, joint fluid from the left knee, as well as respiratory secretions, lung biopsy, and CSF) were positive for Mycobacterium tuberculosis by smear microscopy, by the amplified Mycobacterium tuberculosis direct test (Gen-Probe, San Diego, CA, USA), and by culture. Smears stained with auramin-rhodamine showing acid-fast bacilli were confirmed by Ziehl-Neelsen staining. Lowenstein-Jensen slants containing pyruvate and BacT/ALERT mycobacteria process bottles with mycobacteria antibiotic supplement (Organon Teknika, Durham, NC, USA) were used for culture.
The patient was treated with isoniazid, ethambutol, pyrazinamid, and moxifloxacin. Rifampin was not included because of its interactions with his antiretrovirals. Dexamethasone was added for tuberculous meningitis [7] . Due to the patient's poor condition, surgical revision of the knee was postponed. When there was no clinical response after 2 weeks, the antiretroviral therapy was discontinued and moxifloxacin was replaced by rifampin. Streptomycin, an alternative first-line agent was not given because of its potential for ototoxicity. Three weeks into the antituberculous treatment, the patient became comatose. By CT there were widespread ischemic cerebral lesions. Eventually, he died 1 month after admission. Autopsy revealed inflammation of the base of the brain, purulent meningitis, and ischemia of several brain areas. In both lungs there was a large number of small caseating granulomas, but Langhans giant cells were absent. No primary focus of pulmonary tuberculosis could be identified and necrotic hilar lymphnodes were absent. Antimicrobial resistance testing by the 
Discussion
This case of osteoarticular tuberculosis was complicated by disseminated disease, severe immunodeficiency, and a multi-drug resistant (MDR) organism [8] . The clinical manifestations, the time course, the imaging studies, and the autopsy findings suggest that disseminated infection originated from a reactivated tuberculous focus in the femoral metaphysis that had extended locally into the knee joint. Orthopedic surgery to the knee may have contributed to hematogenous dissemination and local extension along the femoral shaft.
Osteoarticular tuberculosis originates from hematogenous seeding of mycobacteria from the primary pulmonary lesion to where blood supply is best -i.e., the vertebrae, predominantly, and the metaphysis of the long bones. Active disease can develop immediately or arise from latent tuberculosis years later. Joints are rarely involved by direct seeding but rather as a consequence of adjacent tuberculous osteomyelitis [5] . Weight-bearing joints constitute at least 80% of extraspinal skeletal tuberculosis [9] , and the knee is affected in up to 20% [10] . Monoarticular manifestation is the rule and synovial inflammation and joint effusion are common. The onset of symptoms with joint pain and a limited range of motion is generally insidious. Cartilage and bone destruction caused by synovial granulation tissue preserves the weight-bearing structures in joints considerably, but sclerosis and fibrous ankylosis may ultimately develop [11] . Untreated infection may extend to adjacent soft tissue to form cold abscesses with or without draining sinuses. Both signs are strongly suggestive of tuberculosis, although superinfection of sinuses may obscure the diagnosis [12] .
Tuberculosis in a prosthetic joint is usually caused by one of the following mechanisms. Active osteoarticular tuberculosis present at the time of surgery [13, 14] , hematogenous seeding from a reactivated focus elsewhere [15, 16] , or reactivation of latent osteoarticular tuberculosis following arthroplasty [15, 17, 18] . Surgery or traumas are considered to be risk factors for reactivation [19] [20] [21] . Prosthetic infection may present months or decades after surgery [15] as implant loosening or low-grade infection [22, 23] and must be suspected in unexpected failure of arthroplasty.
Tuberculosis should be considered in any subacute joint or bone pain unresponsive to conventional therapy, particularly in HIV-infected subjects. Osteoarthritis is a common misdiagnosis [18] because its radiological signs resemble Phemister's triad of joint tuberculosis (joint space narrowing, subchondral osteopenia, lateral osseous erosions). Bone lesions can be mistaken for osteomyelitis due to other bacteria or fungi, particularly in the immunocompromised host, and for neoplastic diseases.
Microscopy and culture of tissue samples is the diagnostic gold standard. In cases of tuberculous arthritis, the yield of synovial biopsy exceeds 90%; smears of synovial membrane are positive for acid-fast organisms in 20-40%, and culture grows mycobacteria in up to 80% [9] . Smears of joint fluid are less sensitive [24] and the synovial fluid usually shows non-specific signs of inflammation. Histology often reveals granulomas suggestive of, but not specific for, tuberculosis. In HIV infection granulomas may be less well defined [25] .
Imaging studies are useful, but no sign is pathognomonic for osteoarticular tuberculosis. The radiological signs include narrowing of the joint space, subchondral erosions, cysts, and osteopenia [26, 27] . Marginal erosions are typical for tuberculosis, as is the absence of early sclerosis. MRI may show inflammatory changes in bones and soft tissue as well as osteonecrosis. The delay in diagnosing skeletal tuberculosis is generally in the range of 12 months from the beginning of symptoms [10] , so destruction of bone and cartilage are usually evident by then.
The mainstay of treatment is antituberculous chemotherapy, initially with four drugs including rifampin, isoniazid, pyrazinamid and ethambutol. Recommended treatment duration is 6-9 months for drug-sensitive disease. Surgery is useful for abscess drainage, decompression and -after adequate drug treatment -for reconstructive measures. Successful treatment of tuberculosis in a prosthetic joint often requires removal of the implant material [18, 28] but revision arthroplasty may then be done. In general, a combined medical and surgical approach is warranted [17] .
